Abstract: Tomasello et al.'s two prerequisites, we argue, are not sufficient to explain the emergence of Joint Collaboration. An adequate account must include the human-specific capacity to communicate relevant information (that may have initially evolved to ensure efficient cultural learning). This, together with understanding intentional actions, does provide sufficient preconditions for Joint Collaboration without the need to postulate a primary human motive to share others' psychological states Tomasello et al. propose two basic prerequisites for Joint Collaborative Activities: (1) understanding intentional actions of others and (2) a primary motivation to share psychological states of others. They argue that, whereas apes have the basics of prerequisite 1, they can't collaborate, because they lack prerequisite 2, the species-unique adaptation allowing humans to share goals and create Joint Collaborative Activities.
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In our view, however, without a third prerequisite, the ability to communicate relevant information (Csibra & Gergely, in press; Sperber & Wilson 1986) , Joint Collaborative Activities could neither be formed nor realized, even if both of Tomasello et al.'s preconditions were available. That the ability to communicate relevant information is necessary for Joint Collaborative Activities is clearly realized by the authors as apparent from their discussion of the "coordination problem" that permeates Joint Collaborative Activities. Participants must negotiate and coordinate at all levels of Joint Collaborative Activities by means of communicating relevant information: when agreeing on a goal to share, planning the sequence of intended means, allocating complementary roles, or scheduling complementary action plans. Neither could Joint Collaborative Activities be performed without communicating relevant information. Participants must monitor online their own and the other's actions, exchanging relevant information while comparing them to the planned sequence represented in their Joint Collaborative Activity. They also need to monitor the environment for unforeseen blocking conditions and be ready to communicate such relevant information to each other, and renegotiate how to modify the Joint Collaborative Activity online, changing complementary roles or action sequencing, if necessary.
One wonders why, having granted that the ability to communicate relevant information is necessary for Joint Collaborative Activities, the authors haven't included it as a third prerequisite in their magic formula producing cooperative intentionality in evolution and ontogeny. It's as if they considered the ability to communicate relevant information as derivable from the (more basic) capacity and motivation to share the psychological states of others. It's unclear to us, however, why (and in what sense) a motivation to share others' mental states could be more basic than the inclination to communicate relevant information to others, or how a primary motivation to share intentional mental states would imply or automatically yield the capacity to communicate relevant information. On the contrary, we suggest to modify Tomasello et al.'s magic equation slightly. Imagine two mutant apes (or let's call them homo) who had (1) the capacity to fully understand others' intentional states, including their choice of action-plans, and (2) the ability to communicate relevant information, but would have somehow lost their gene coding for a primary motivation to share psychological states of others. Could they create and perform Joint Collaborative Activities without such a basic motivation to share others' mental states? We believe they could. Joint Collaborative Activities enable their participants to realize goals they couldn't achieve alone, yielding extra gains for them. That this is so could clearly be understood by the participants given their capacity for understanding the intentions of others, and by applying their ability to communicate relevant information they could negotiate a coalition, plan, and carry out a Joint Collaborative Activity to realize their egoistic but complementary interests. We see no reason why these fiercely competitive -but clever and communicating -creatures couldn't even make a habit of joining up for a promising Joint Collaborative Activity from time to time increasing their gains sufficiently to provide a selective advantage, eventually stabilizing their useful cultural habit. If this were indeed possible -and we submit it is -then a primary motivation to share psychological states of others could turn out to be unnecessary and substitutable by the ability to communicate relevant information in the race for the winning formula for the development of Joint Collaborative Activities -this time, however, among egoistically interested partners of a basically competitive nature. (Doesn't it sound so human?) Furthermore, in contrast to Tomasello et al.'s hypothesis that apes don't collaborate because they lack the primary motivation to share the psychological states of others, we would emphasize the fact that apes lack the capacity to communicate relevant information (Gergely & Csibra, in press ), which could explain why they cannot form Joint Collaborative Activities.
When comparing the plausibility of these alternative evolutionary formulae that claim to yield Joint Collaborative Activities, it may be informative to consider the evolutionary "just-so" stories offered about the conditions that may have facilitated the selection of a primary motivation to share psychological states of others versus the inclination and capacity to communicate relevant information to others. Tomasello et al.'s basic suggestion is that, as collaboration evolved due to the selective advantage it provided, the primary motivation to share the intentional mental states of others became selected as well since, by hypothesis, it's a necessary precondition for collaboration. However, as already argued, the evolution of collaboration can be plausibly accounted for without a basic motivation to share others'psychological states, if one assumes that the ability for understanding the other's intentional states and the capacity for communicating relevant information were both available.
As to the possible evolutionary origins of the inclination and capacity to communicate relevant information to conspecifics, we speculate that the increasingly sophisticated teleofunctional understanding of tools during hominid evolution led to complex skills of tool manufacturing that became practically impossible to acquire based on observable evidence through existing forms of social learning (including emulation) (Gergely & Csibra, in press) . For example, when tools were manufactured at locations distant from their application, or when tools were used to make other tools, neither the goal nor the tool's efficient functional use was observable. Therefore, the procedure remained cognitively opaque for the juvenile who was deprived of the information necessary for inferring which (parts of) the observed action(s) or their multiple consequences were relevant for the tool's intended function(s) or affordances. This cognitive opacity represented a learnability problem endangering the chances of vertical transmission of important cultural skills that had significant survival value. This created the selective pressure for a new type of cultural learning mechanism that ensured transmission of relevant knowledge by making it manifest for the observer, leading to the emergence of the specialized communicative system of human "pedagogy" (Csibra & Gergely, in press ). Humans became adapted both to communicate relevant knowledge to conspecifics and to be specifically receptive to such ostensive communicative knowledge manifestations. Knowledgeable humans became spontaneously inclined to ostensively manifest (not simply to use) their relevant cultural knowledge for the benefit of ignorant conspecifics, directing them to identify the relevant information to be learned. In turn, ignorant humans developed special sensitivity to ostensive cues that triggered a receptive attitude in them to infer and learn the new and relevant knowledge conveyed by the communicative manifestation.
Tomasello et al. view the formation of human culture as a mere by-product of an overarching species-specific drive to cooperate and share mental states with others. In contrast, our alternative proposal considers the species-unique capacity for cultural learning by communication of relevant knowledge to form the basis of human sociality and views the motivation for cooperation and sharing information as its consequences. But we certainly fully share Tomasello et al.'s belief that the best source of evidence to decide between these accounts will be provided by more data on the nature of early human development.
